Regulation of Schwann cell proliferation and apoptosis in PMP22-deficient mice and mouse models of Charcot-Marie-Tooth disease type 1A.
Charcot-Marie-Tooth disease type 1A (CMT1A) is caused by an increased dosage of the peripheral myelin protein 22 (PMP22) gene or by point mutations affecting the same gene. Based on in vitro data, PMP22 might be involved, besides in its proven role in the regulation of myelination and myelin maintenance, in the control of Schwann cell proliferation and programmed cell death. In this report, we have used mice lacking PMP22 and mouse models for CMT1A to analyse Schwann cell proliferation and apoptosis in vivo during postnatal sciatic nerve development. Our results show that there is no significant change in the number of Schwann cells at postnatal day 1 in the analysed PMP22 mutants compared with the corresponding wild-type animals. Furthermore, the rate of proliferation also was not changed at this early developmental time point. In contrast, cell density and proliferation rates were increased, albeit with different kinetics, in all PMP22 mutants later in development. The increase in proliferation is paralleled by a higher number of apoptotic Schwann cells found in the nerves. Thus, increased Schwann cell proliferation and apoptosis, but only in later development and in adults, are hallmarks of PMP22 mutant mice, regardless of whether increased or decreased PMP22 gene dosage or point mutations affecting the PMP22 gene are responsible for the resulting demyelinating, dysmyelinating or amyelinating phenotypes.